Purpose To compare importance ratings of patient-reported outcomes (PROs) items from the viewpoints of childhood cancer survivors, parents, and clinicians for further developing short-forms to use in survivorship care. Methods 101 cancer survivors, 101 their parents, and 36 clinicians were recruited from St. Jude Children's Research Hospital. Participants were asked to select eight items that they deemed useful for clinical decision making from each of the four Patient-Reported Outcomes Measurement Information System Pediatric item banks. These item banks were pain interference (20 items), fatigue (23 items), psychological stress (19 items), and positive affect (37 items). Results Compared to survivors, clinicians rated more items across four domains that were statistically different than did parents (23 vs. 13 items). Clinicians rated five items in pain interference domain (ORs 2.33-6.01; p's < 0.05) and three items in fatigue domain (ORs 2.22-3.80; p's < .05) as more important but rated three items in psychological stress domain (ORs 0.14-0.42; p's < .05) and six items in positive affect domain (ORs 0.17-0.35; p's < .05) as less important than did survivors. In contrast, parents rated seven items in positive affect domain (ORs 0.25-0.47; p's < .05) as less important than did survivors. Conclusions Survivors, parents, and clinicians viewed importance of PRO items for survivorship care differently. These perspectives should be used to assist the development of PROs tools.
Introduction
The 5-year survival rate in pediatric cancers continues to improve [1] , yet survivors frequently develop treatmentrelated late effects which significantly impact quality of life [2] [3] [4] . In 2004, the U.S. National Institutes of Health launched the Patient-Reported Outcomes Measurement Information System (PROMIS) project to develop tools for assessing patient-reported outcomes (PROs) [3, 4] . PROMIS measures have been validated in pediatric cancer patients but not yet in survivors [5] [6] [7] .
PROMIS measures use item response theory to calibrate items on a common metric (i.e., item banks), which can be administered as short-forms or computerized adaptive tests. This also permits the creation of disease-relevant shortforms containing items that are face valid to respondents and clinicians. When collecting PRO data, patients should ideally complete the survey. However, when developing PRO tools, it is important to incorporate the perspectives of different stakeholders (patients, caregivers, clinicians, etc.) through the entire process [8, 9] .
The purpose of this study was to contrast the ratings of items with respect to the perceived importance among pediatric cancer survivors, parents, and clinicians. When creating short-forms by utilizing items from the item banks, it is critical to include items relevant to survivorship care from the perspectives of survivors, parents, and clinicians. Although previous studies have evaluated discrepancies at the level of PRO domains between parents and children [10] [11] [12] and among children, parents, and clinicians [13, 14] , none have evaluated importance ratings across PRO items relevant to survivorship care among children, parents, and clinicians. The specific item banks we examined assess experienced well-being (positive affect, defined as the momentary feelings of happiness and joy) [15] , distress (psychological stress experiences) [16] , and suffering (pain interference and fatigue) [17, 18] . These domains are vital for cancer survivorship because they capture the most prevalent treatment-relevant late effects [19, 20] . Screening pain interference, fatigue, and stress facilitates clinicians to administer interventions and empowers patients to achieve positive well-being.
Methods

Participants and data collection
Between August and December 2016, we recruited 101 survivors and 101 their parents from the After the Completion of Therapy Clinic at St. Jude Children's Research Hospital during their follow-up care, and 36 St. Jude clinicians. Enrollment criteria for survivors included: ages 8-17.9 years; ≥ 2 years off anticancer therapy; ≥ 5 years since diagnosis; had not received a bone marrow transplant; had at least a third grade reading level in English; and had an intelligence quotient ≥ 70. Parents were eligible if they were the parents/legal guardians of eligible survivors and were able to read English. Participating clinicians worked at St. Jude and had ≥ 2 years of survivorship care expertise.
Using OptimalSort©, a well-established online program [21] , participants were asked to identify eight most important items from each of the PROMIS Pediatric item banks (Online Supplement) that they regarded as useful for decision making and communication in survivorship care. We instructed parents and children to act as independent raters. As an example, we asked parents: "Which of the following questions are most important to ask parents of a child who is a cancer survivor about pain interferences with the child's life?" We asked children: "Which of the following questions are most important to ask children who are cancer survivors about pain interferences with their lives?" Participants could compare the items being selected, unselect those items, and replace those with others before advancing to the next domain.
Measures
Four PROMIS Pediatric item banks were evaluated: pain interference, fatigue, psychological stress, and positive affect. The pain interference bank comprises 20 items assessing the consequences of pain on relevant aspects of a child's life [17] . The fatigue bank comprises 23 items assessing a child's experience of fatigue, ranging from a subjective feeling of tiredness to an overwhelming, debilitating, sustained sense of exhaustion, and impact of these feelings on daily functioning [18] . The psychological stress bank comprises 19 items assessing a child's thoughts or feelings about self and the world in the context of environmental or internal challenges [16] . The positive affect bank comprises 37 items assessing a child's momentary positive or rewarding affective experiences [15] .
Statistical analysis
For each item in a specific domain, percentages of survivors, parents, and clinicians who rated it as importance were calculated. Odds ratios (ORs) of an item's importance rating among respective clinicians and parents versus survivors (as the reference) were calculated. Level of statistical significance was based on 2-sided tests with p value < .05. Table 1 describes participant demographics. Among survivors, the mean age was 13.9 years (SD = 2.9), and 51% were female. Nearly half were treated for a non-central nervous system solid tumor. The majority of parents were female (85%). Among clinicians, 36% were oncologists, 39% were physician assistants, and 25% were psychologists or nurses. Figure 1 displays the differences in item importance ratings between clinicians and survivors and between parents and survivors for pain interference and fatigue domains. Figure 2 displays the differences for psychological stress and positive affect domains. Within a domain, in general the disparity in importance item ratings was greater between clinicians and survivors (red color) than between parents and survivors (light blue color). Table 2 shows the items within each domain whose importance rating was statistically different when comparing responses among clinicians or parents versus children (the reference). Compared to children, clinicians rated a greater number of items differently than did parents (23 vs. 13 items). ORs in 14 out of 23 items were < 1.0, meaning clinicians viewed these items as less important than did children. In contrast, ORs in 11 out of 13 items viewed differently by parents compared to children were < 1.0.
Results
For the pain interference, clinicians' responses differed from children in eight items (40%). ORs of item endorsement ranged from 0.13 (95% CI 0.05-0.35) for "have to stop what was doing" to 6.01 (95% CI 2.65-13.65) for "walk carefully." Parents rated only one item (5%) differently from children ("was hard to walk one block"); OR was 0.37 (95% CI 0.16-0.86). For the fatigue, clinicians differed from children in five items (21.7%); ORs ranged from 0.20 (95% CI 0.08-0.50) for "feel weak" to 3.80 (95% CI 1.70-8.52) for "need to sleep during the day." In contrast, parents differed 
Discussion
Our findings indicate that clinicians varied from children more than parents did in rating PRO items as importance for survivorship care. It is not surprising that clinicians emphasized the importance for the items in pain interference and fatigue domains more than those in psychological stress and positive affect domains as monitoring physical symptoms/well-being to identify cancer recurrence and late effects is a high priority in clinical practice. When inspecting item contents across domains, items that clinicians rated as more important tended to be objective (e.g., "walk carefully") and clinical-oriented/treatable (e.g., "need to sleep during the day"). However, the items that clinicians or parents rated as less important than did children tended to be subjective/abstract and less clinical-oriented/treatable (e.g., "feel refreshed," "feel delighted," and "have to stop what was doing").
When selecting items for developing PRO short-forms, the conventional practice includes using qualitative methods to elucidate themes/constructs of the domains, debriefing participants for content comprehensions, and evaluating psychometric properties (e.g., item difficulty, sensitivity to distinguish PRO levels, or measurement errors of the items) [16] [17] [18] [22] [23] [24] [25] . However, the item selection process in previous studies did not contrast usefulness in survivorship care across children, parents, and clinicians. Our findings provide notable implications for PRO research. Using robust methodology of obtaining insights from children, parents, and clinicians regarding item contents that are relevant to survivorship care, our study complements the previous research in this area.
Despite the findings of diverse ratings, it is valuable to emphasize that when developing a short-form for use among children and proxies, we should consider the needs of all three stakeholder groups (survivors, parents, and clinicians), and the application of the tools rather than reconcile the 
For developing survivorship-specific shortforms through PROMIS banks, our findings suggest that those items identified as equally important by all three groups (i.e., ORs for items not significant in Table 2 ) can be ideally selected for the short-forms. However, items rated more important by clinicians than did children may reflect issues that are of great clinical concern and could be weighted in the short-form development, especially for condition-/disease-specific groups. In contrast, items viewed as less important by clinicians or parents than children, such as positive affect items, might reflect the issues that childhood cancer survivors would like to address or discuss during survivorship care. This study did not evaluate importance ratings for social and cognitive functioning; brain cancer survivors often experience deficits in these domains. In addition, we did not conduct subgroup analyses for different ages (e.g., 8-12 vs. 13-18 years), cancer diagnoses, years since diagnosis, and types of clinicians (e.g., medical doctors vs. psychologists) given the current sample size. Importance ratings on specific items might differ across subgroups of clinicians due to specific clinical experience and responsibility. Future studies are warranted to address these limitations.
In summary, childhood cancer survivors, parents, and clinicians hold different opinions on the importance of PRO content for survivorship care, and each group should be assessed for the clinical relevance of PRO items. The heterogeneous views across these groups highlight the importance of considering unique perspectives when selecting PRO items for developing survivorship-specific short-forms. 
